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Introduction
Antipsychotic (AP) prescribing in elderly persons has been a focus of attention from drug regulatory agencies in the past decade. These drugs are commonly prescribed off-label for behavioural and psychological symptoms in dementia (BPSD). Risperidone is specifically approved for persistent aggression in patients with moderate to severe Alzheimer's dementia for up to 6 weeks but other commonly used APs such as olanzapine, quetiapine and haloperidol do not have a specific indication for dementia-related symptoms. The lack of more effective pharmacological options has led to a widespread overuse of APs in dementia, including specific drugs such as quetiapine for which there is very limited evidence supporting its efficacy in BPSD based on clinical trial data (Ballard & Waite, 2006) .
In 2004, the European Medicines Agency (EMA) launched a first safety warning informing healthcare providers that the use of olanzapine and risperidone was associated with an increased risk of stroke as well as all-cause mortality (European Medicines Agency, 2004) and by August 2009 EMA extended the warning to all AP use in dementia (European Medicines Agency, 2009 ). Observational studies investigating AP use in dementia within Europe suggest that international and national safety warnings may have had only a short-term impact on AP prescribing (Sanfélix-Gimeno et al. 2009; Trifirò et al. 2010b; Franchi et al. 2012; Guthrie et al. 2013; Schulze et al. 2013; Gallini et al. 2014) . Such warnings may also have prompted the use of other APs, replacing those used previously, rather than reducing the excess use of these drugs.
In the Netherlands, recent investigations of AP use in older persons has focused on institutionalised elderly persons (Sterke et al. 2012; van de ven-Vakhteva et al. 2013; van der Speck et al. 2013; Kleijer et al. 2014; van der Putten et al. 2014) . The prevalence of AP use in community-dwelling Dutch elderly persons with dementia in recent years has not been estimated. Nevertheless, two nested case-control studies using the Dutch Integrated Primary Care Information (IPCI) database suggest that both atypical and conventional APs are associated with increased risk of death and community-acquired pneumonia in elderly persons (Trifirò et al. 2007 (Trifirò et al. , 2010a ) and a case-control study using the Dutch PHARMO record linkage system found an increased risk of cerebrovascular events in elderly persons (Kleijer et al. 2009 ). The aim of this populationbased study was therefore to explore whether the prevalence of AP use changed in a cohort of dementia patients in a Dutch general practice database after the warning launched by EMA in August 2009.
Methods

Data source
The IPCI database is a Dutch general practice database containing complete electronic health records from 466 general practices. There are around 1 786 000 patients registered in IPCI, who are representative of the Dutch general population in terms of age and sex distribution. Available data include medical diagnoses, coded using International Classification of Primary Care codes, prescription data, coded using anatomical therapeutic chemical (ATC) classification system and additional medical information (e.g., laboratory measurements, functionality status variables, etc.) among others, as well free text clinical notes. IPCI has been used extensively for pharmacoepidemiology research (Straus et al. 2004; Trifirò et al. 2007 Trifirò et al. , 2010a .
Population
Persons in IPCI were considered eligible if they had a minimum 1 year of database history, were alive and aged 65 years or older and had a diagnosis of dementia over the observation period 1st January 2008-31st December 2013. Patient contribution to the study was censored at the end of study period, i.e., 31st December 2013, transfer out of database/end of registration in IPCI or death.
Exposure
Prescriptions of APs were identified using ATC codes: N05A (except for N05AN which corresponds to lithium). The APs identified were grouped by class as atypical (ATC: N05AX08, N05AX11, N05AX12, N05AX13, N05AX14, N05AE03, N05AE04, N05AE05, N05AH02, N05AH03, N05AH04, N05AH05, N05AL05) and conventional (all others N05A, except for N05AN). The prevalence of the commonly used APs risperidone, quetiapine, olanzapine and haloperidol were investigated separately.
Analysis
The trimester prevalence of AP use was calculated dividing the number of persons receiving at least one AP prescription (numerator) by the number of persons registered in the database in the same trimester. Data management and analysis were carried out using SAS Release 9.3 (SAS Institute, Cary, NC, USA).
Review board approval
The study was approved by IPCI Review Board (IPCI Raad van Toezicht).
Results
From 2008 to 2013 314 191 patients aged 65 and over were identified in IPCI. Of these, 14 396 (4.6%) had a diagnosis of dementia. At the start of the observation period (2008), the trimester prevalence of any AP use was 13% in elderly dementia patients, decreasing to 11% just before the warning in the third trimester of 2009 (Fig. 1) . The use of any APs increased mildly in the 3 months after the warning (from 10 to 11%), thereafter decreasing gradually to 8%. The trend for conventional APs was very similar to that for APs overall over the observation period, starting at 10% in 2008 decreasing to 7% in the second trimester of 2009. There was briefly a small increase in prevalence from 6 to 8% 3 months after the warning, after which there was a general decrease to 7% at the end of the observation period. The trimester prevalence of atypical APs was much lower, at approximately 4% throughout the prewarning period; this initially decreased from 4 to 3% over the year after the warning, and remained stable, fluctuating between 3 and 4%. Haloperidol was the most commonly used AP. The prevalence of haloperidol fluctuated between 4 and 5% before the warning and initially rose slightly from 5 to 6% in the trimester after the warning, after which there was a gradual decrease to 4%. The second most commonly used AP was risperidone, with a prevalence of 2-3% throughout the observation period. Quetiapine and olanzapine had a very low prevalence of use, remaining stable at 1% throughout the observation period.
Discussion
The most commonly prescribed APs among elderly patients with dementia in Dutch general practice between 2008 and 2013 were haloperidol and risperidone. This is in line with Dutch clinical guidelines for General Practitioners for dementia (Dutch College of General Practicioners, 2015) suggesting that haloperidol and risperidone can be used in cases of acute psychosis and/or aggression if non-pharmacological approaches are not successful. The low prevalence of quetiapine (approximately 1% during the whole study period) is consistent with the less convincing evidence supporting the efficacy of this drug in BPSD. In other countries, quetiapine was found to be prescribed in older people with dementia more frequently than other AP drugs (Franchi et al. 2012; Guthrie et al. 2013) . In their study carried out using the Lombardy Administrative Database (Italy) from 2002 to 2008, Franchi et al. found that by 2008, quetiapine was by far the most commonly prescribed drug in elderly persons taking anti-cholinesterase inhibitors (a proxy of dementia), with an annual prevalence of 12%; to put this in context, this prevalence could be compared that of the next most commonly prescribed AP in Lombardy, haloperidol, of 3% in 2008. The quarterly prevalence of use of quetiapine in Scottish persons with dementia peaked to 10% in 2010 but gradually decreased to 6% by 2011 (Guthrie et al. 2013) .
The higher use of conventional agents rather than atypical ones in dementia is of clinical significance because randomised clinical trials investigating the effectiveness of APs did not find evidence favouring the use of conventional APs in dementia. On the other hand, such trials did find a modest improvement in aggression and smaller but nevertheless significant benefit in psychosis over 6-12 weeks of treatment with risperidone and olanzapine (Ballard & Waite, 2006) . After the 2009 EMA warning, the use of both classes of drugs continued to decline.
The elevated use of conventional AP use in Dutch persons with dementia (6% quarterly prevalence by the end of 2013) compared with atypical APs (4% quarterly prevalence by the end of 2013) was also seen in dementia patients in France and Germany (Schulze et al. 2013; Gallini et al. 2014) . In French community-dwelling persons >65 with dementia, the monthly prevalence of conventional AP use was 15% in 2003 compared with 4% for atypical AP use (Gallini et al. 2014) . However by 2012, both classes of drugs had a similar monthly prevalence at approximately 5%. In Germany, the annual prevalence of conventional AP use among persons with dementia estimated using health insurance data decreased from 35% in 2004 to 32% in 2009, but remained higher than atypical AP use which increased marginally from 17% in 2004 to 20% in 2009 (Schulze et al. 2013) . In Italy, on the other hand, atypical APs were more commonly used than conventional ones in persons with dementia, with an annual prevalence of 15% in 2008 compared with 5% for conventional APs (Franchi et al. 2012) . This is most likely explained by the very high use of quetiapine in this population as described above.
The higher use of conventional APs in some countries may have been at least partly prompted by drug safety warnings which initially cautioned prescribers regarding the increased risk of all-cause mortality and stroke associated with olanzapine The use of APs overall in the Dutch community setting at the end of the observation period (quarterly prevalence of approximately 9% in 2013) was much lower compared with the use of these drugs in the longterm care setting. A recent study found that 32% of a sample of 290 Dutch long-term care residents was prescribed an AP (van der Putten et al. 2014) . Similar findings were reported in the same year in a larger study (N = 1090 Dutch long-term care residents from 20 long-term care residences), where 31% long-term care residents were prescribed at least one AP drug (Kleijer et al. 2014) .
Further information is needed to understand whether the changes in AP use in dementia correspond to increase in the appropriateness of drug prescribing. Strategic action is required to promote the appropriate use of APs in dementia patients and facilitate the adoption of non-pharmacological treatment, the latter currently being underutilised for reasons that include low awareness among healthcare professionals of their efficacy and implementation as well as the nonreimbursable status of non-pharmacological interventions (Kales et al. 2014) .
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